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ABSTRACT 

The purpose of this paper is to describe four aspects 
of computer technology in education in tne United States: (1) the 
number of computers available to students and teachers, the number of 
schools using software for word processing, drill and practice, 
educational games, and tutorials, and the number of journals and 
professional associations devoted to computers in education; (2) 
where computers are located and how they are used, and the social and 
vocational rationales behind computer use; ^3) the impact of 
computers in education; and (4) hypotheses about computer non-use, 
limited use, and inappropriate use, as well as conditions that hinder 
the implementation of instructional innovations such as computers. It 
IS concluded that most students in most elementary and secondary 
schools have access to computers, albeit limited access, and there 
exists a genuine desire to integrate computers into the classroom; 
however, computers are most frequently used for word processing and 
least used for integrated subject-matter instruction, and the course 
most frequently taught using computers is computer literacy. It is 
noted that conditions for implementation are not always present in 
schools, and that there is no national plan or strategy for diffusing 
or gaining acceptance for this innovation for instructional purposes. 
(9 references) (DB) 
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When it comes to Education, no one person or body speaks for 
tne U.S.A. 



When it comes to computers in Education in the United States, 
diversity defies description with more than 109,000 public and 
private primary and secondary schools and over 3,500 tertiary 
institutions. The common thread is that virtually every student, 
teacher and administrator has computer access but beyond that one 
similarity, all other aspects aie different. 



It is my purpose to describe four aspects of computer 
technology in Education in the United States: (1) the quantitative 
story: how many computers are available to students and teachers; 
(2) the qualitative story: where these computers are located and 
how they are used; (3) the impact of computer use; and (4) 
hypotheses about non-use, limited use, and inappropriate use. 



The Quantitative Story 



Ninety-six percent (96%) of the elementary and secondary 
/y-^ schools in the United States have microcomputers (Quality 

^ Education Data, 1990) . The numbers that are more interesting are 

the microcomputer densities, that is, the ratio of students to 
computers. Eight percent (8%) of the schools have 1 to 9 students 
Q per computer; 23% have 10-19 students per computer; 20% have 20-29 
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students per computer; 24% have 30-59 students per computer and 
26% have 60 or more students per computer, (Within the last 
figure, 17% have 90 or more students per computer.) Apple 
computers are found in 91% of the schools, IBM (or compatibles) in 
36% of the schools; Radio Shack in 33%; and Commodore in 26%. 
Macintosh computers are found in only 8% of the schools. 

Who controls the computers? Most frequently, there is a 
computer supervisor (13,569); next, special education personnel 
(9,386); then curriculum and instruction staff (probably school 
media specialists are the dominant group) (6,594) and finally 
reading teachers (4,690) and business education staff (3,368). 

Comparable data are not available for higher education 
although it is not overly optimistic to estimate that almost every 
institution of higher education in the United States has computers 
that are available to students, faculty, and administrators. But 
there is a mystery about the nature and amount of software 
available that is oriented to higher education alone. A recent 
article (Turner, 1990) indicates that "Higher education barely 
makes a dent in the $3.4 billion software-publishing industry." 
Business accounts for about 80% of that amount; 10% is estimated 
for "recreational" software (games, etc.) and 10% for education, 
most of it elementary and secondary. The article further reports 
that "...professors around the country are writing their own 
software" and "...most of them are happy to share their vrork with 
their colleagues." As for access and distribution of the 
software, ten agencies have been established for the purpose of 
software dissemination in higher education circles. Some of the 
organizations have received support from commercial computer 
manufacturers and others have support of federal agencies, 
foundations, and the universities themselves. 
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Snfhwarf^ Use in Elementary and Secondary Schools 



In a recent study of computer using teachers (n=608) who have 
integrated computers into classroom practice, Sheingold and Hadley 
(1990) discovered that software was used in tie following manner: 



Text processing tools 95% 

Instructional software 89% 

Analytic and Information Tools 87% 

Programming and Operating Systems 84% 

Games and simulations 81% 

Graphics and Operating Tools 81% 

Communications 49% 

Multimedia 25% 



Within the area of instructional software, the following uses 
prevailed : 



Problem solving program 75% 

Tutorial programs 73% 

Drill and practice programs 72% 

Software accompanying a textbook 37% 

Conceptual tools 30% 



These figures are confirmed by Plomp and ^elgrum (1990) who 
studied school computer use in eight countries for the 
International Evaluation Association. They discovered by that the 
software programs most commonly available in U.S. schools were: 
(1) word processing (93%); (2) drill and practice (92%); (3) 
educational games (91%); and (4) tutorial program.s (81%) 
(Appendix, p, 6) , 



The dominant use, by far, in the Sheingold and Hadley study was 
word processing which was used by nine out of ten teachers who 
participated. "They are used at all grade levels. Not only do 
teachers use these tools, but, when asked to give examples of 
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their 'most productive and interesting use of the computer in the 
curriculum they teach, ' those who responded (75% of the sample) 
gave more examples of writing and language projects than of any 
other uses (p. 9) " . 

Other Onantitative Tnd icators 

There are 13 journals completely devoted to computers in 
education that are widely read in the United States. Other 
professional journals contain additional articles devoted to 
computer-based instruction. There also are journals devoted to 
computers and specialized fields, e.g., humanities, science, 
engineering, information science, and so forth. 

In 1989, ERIC, the national Education information system, 
entered 507 items into the database from which 323 were selected 
for the publication, Computf^r-Based Education: The Best of ERIC 
1989 (McLaughlin, 1989) . These are documents only, not journal 
articles . 

Besides ADCIS, there is a growth in the number of 
professional associations devoted largely to computers in 
Education: the National Education Computing Conference (NECC) ; 
the Society for Advanced Learning Technology (SALT); and the 
Association for Educational Communications and Technology (AECT) . 
Other professional meetings in subject matter fields include many 
sessions devoted to computers in special subjects and fields. 

There is no doubt about the ubiquitous nature of computers in 
schools and institutions of higher education in the United States. 
Why is it so? 
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Rationale for Computer Use in Schools 

In a recent book by Hawkridge, Jaworski and McMahon (1990), 
four basic rationales for computers in schools are proposed: 

The Social Rationale Policy makers want to be sure that all 
children should be "...aware and unafraid of how computers work." 
The argument goes that "...computers are pervading industrial 
societies and are likely to be important in all countries (p. 
16) Therefore, learners should be prepared to understand 
computers and be aware of their role in society. 

The Vocational Rationale Learning to operate computers is an 
important competency. "Teaching children programming gives them 
some confidence in their ability to control computers, and may be 
a foundation for a career in computer science (p. 17)." There 
will be employment opportunities for individuals who have the 
proper computer »3^ills. 

The Pedagogic Rationale Students can learn from computers. 
"Computers can teach," There are advantages to using computers to 
learn over other traditional methods. 

The Catalytic Rationale "...Schools can be changed for the 
better by the introduction of computers." Computers become a 
facilitating factor to bring about change. They are symbols of 
progress. They encourage learning. "Computers are seen as 
catalysts, enabling desired change in education to occur (p. 17)." 

In the United States, the social and vocational ra::ionales 
seem to dominate. The relatively rapid and extensive adoption of 
computers in almost every school in the country reinforces the 
nor. ion that computers are symbols of "modern" schools and that 
awareness of computers, usually through familiarization (or 
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computer "literacy") classes^ will confr'rm the fact that the 
schools are up-to-date. In some schools, learners acquire 
competencies of computer operation with the idea that there are 
increasing numbers of jobs in the information industry. Thesj 
individuals who are trained to operate computers may do some some 
programming in BASIC but they generally do not acquire the 
conceptual competencies required for creative problem-solving. 

The pedagogic rationale does not appear to be as strong as 
the social and vocational rationales. The study of Plomp and 
Pelgrum (1990) shows from the sample population that 53% of the 
mathematics teachers, 43% of the science teachers, and 44% of the 
English teachers in U.S. secondary schools use computers in 
teaching (Appendix, p. 8). The extent of use is not indicated, 
Sheingold and Hadley (1990) conclude that "...overall in United 
States schools computers are not an integral part of subject 
matter instruction (p. 2)." 

The catalytic rationale is more difficult to understand. 
Essentially it says that computers are vehicles for change. There 
is some evidence that teachers change in their motivation and 
commitment to their students* learning (Sheingold and Hadley, p. 
23) . D'Amico (1990) reported that teachers involved in a year- 
long study of computer use in small community elementary schools 
mado "...their instructional planning tasks easier and more 
effective and many were anxious to push their own and their 
students* use beyord drill and practice (p. 105)." Most teachers 
who become involved in computer-based instruction are never fie 
same again. But, in the United States, that number is relatively 
small when compared with the entire population of elementary and 
secondary teachers and university professors. 
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Impact of Compu ters in Education 



On a national scale, one would have to conclude that computer- 
based instruction in U S. schools and universities has had minimal 
impact. By any measure of learning achievement, of significant 
changes in styles of teaching and learning, or of curriculum 
reform, the conclusion is "little or no effect." However, where 
deliberate efforts have been made by individual teachers or by 
entire institutions (schools or universities) one would have to 
say that, in those circumstances, the teachers and learners will 
never be the same again. They have gained new skills, new 
perceptions of how to learn, increased motivation, and renewed 
enthusiasm for teaching and learning. The sheer numbers of 
computers in schools and universities can be misleading as can the 
results of research on student learning which show, in most cases, 
no significant difference between learning through computer-based 
instruction and traditional teaching. Just because virtually 
every school and university has computers, and the fact that many 
of them are used in some educational context, does not mean that 
they are being used optimally or for the appropriate learning 
objectives. Justification for computer use is often sought in 
research findings that "prove" their value in acquisition of 
knowledge as tested by traditional means. Perhaps there are other 
measures of success that have not been tested or are beyond 
testing such as attitudes toward learning, willingness to pursue 
problems until they are solved, and changing the role of the 
teacher from a presenter of information to a facilitator of 
learning. Perhaps the "right" questions have not been raised. 

If insights into impact are to be found, the literature 
reporting the behaviors and outcomes of computer-using teachers 
are more useful than some of the quantitative reports. For 
example, Sheingold and Hadley (1990) discovered: 
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mechanical instructional application to one more 
sophisticated and experimental. And I will analyze the 
degree to which they integrate CMI content with the content 
of their own lessons and curriculum. 



I will measure comparative gains over several years ; that is, 
look at each student's progress relative to previous perform- 
ance. I will focus especially on the performance of high-need 
students and look at standardized tests in addition to 
curriculum-embedded ones . I will examine teacher training 
with a different emphasis, too, evaluating to what degree it 
helps teachers to move beyond awareness and comfort and 
challenges them to experiment. Then, over a period of years I 
will look at their progress in using CMI as an integrated 
part of their total approach to instruction . (p . 106) 



Hypotheses About Non- n5;fi. Limited Use and Inappropriate Use 



Barriers seems to fall in several categories: (1) software 
quality; (2) time for teacher learning and planning; (3) hardware 
availability; and (4) adequate administrative support. 



Sheingold and Hadley (1990) gave 608 computer using teachers 

a list of 35 barriers to the use of computers in teaching. The 

five highest barriers were: 

"1. Teachers lack enough time to develop lessons that use 
computers. (Mean 4.22) 

2. Problems scheduling enougn computer time for different 
teachers* classes . (Mean 3.69) 

3. Too few computers for number of children . (Mean 3.56) 

4 . Not enough place in the school schedule for more 
computer-based instruction . (Mean 3.53) 

5. Inadequate financial support for computers from the 
school and/or district. (Mean 3.51) (p. 21)." 



Note: 6 point scale: l=not a major barrier 

6=a major barrier 



The time factor was a major finding in D'Amico's study 
(1990). Throughout his list of "lessons learned," he constantly 
refers to lack of teachers* time to prepare and to integrate 
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computer-based instruction and time to study students* learning 
over a longer span. 

Scheduling problems usually refer to the facility where the 
computers are located, usua lly a ''laboratory" in a separate room . 
In U.S. schools, that room is often the school library or a room 
reserved only for computer use. In either case, the facility must 
be reserved for students' use during the school day and often at 
the end of the day. Gavriel Salomon, in a recent article (1990), 
"The Computer Lab: A Bad Idea Now Sanctified," spells out the 
deficits of the separate room strategy. He discusses four 
erroneous assumptions about the computer laboratory that serve as 
barriers to optimum use: 

1. "...the computer is an entity in and of itself, and thus 
deserves a special 'laboratory,' a special curriculum, r»nd a 
special teacher to teach it." 

2. "...computer use is to be learned as a topic onto itself." 

3. "...the computer can just be added to otherwise unchanging 
instructional practices: The computer as an add-on." and 

4. "...effective computer use depends solely on the quality of 
the software and courseware used." (p.* 51) 

This facility, and the assumptions that go with its use, certainly 
form major barriers to the optimum use of computers in schools and 
universit ies . 

Plomp and Pelgrum (1990) asked computer coordinators to 
indicate software problems only. The two top reasons in the U.S. 
were "not enough software for instruction" (48%) and "software not 
adaptable enough" (22%) . Of less importance in the U.S. but of 
more importance in the 7 other countries studied were "lack of 
information about software" and "poor quality of manuals 
(Appendix, p . 9) . " 

But these barriers apply mostly to those who are already 
using computers in Education. What about the vast majority that 
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do not use computers in the classroom? There appears to be 
another set of conditions that facilitate the implementation of 
innovations in general and computers specifically. The opposite 
of the facilitating conditions are hinderances that prevent 
implementation. They should be considered by those who attempt to 
introduce computers into educational settings. Ely (In press) 
describes these conditions as follows: 

1. Dissatisfaction with the status quo . One of the first steps 
to initiate change in an education environment is a 
dissatisfaction with things as they are. It usually often begins 
in classrooms with problems that cannot be solved. 

2. Knowledge and skills . The people who will ultimately 
implement any innovation must possess sufficient knowledge and 
skills to do the job. 

3* Resourres are available . Without the hardware and software, 
it is almost impossible to implenient changes that require such 
support materials. 

4. Time is avail&hle . Time is a distinct condition that must be 
made available for implementation to occur — "good" time, "company" 
time, paid time! 

5. Commitment by those who are involved . Commitment communicates 
support and any individual who is about to try to use a new 
material or procedure wants to know that there is support from a 
higher level. 

6. Leadership is evident . Even though individuals act alone, 
especially in classroom endeavors, they need the inspiration and 
continuing support of persons they respect. 

7. Rewards or inc entives exist for participants . For some it may 
mean satisfaction for a job well done; for others,^ it may mean 
more help, more (or betiier) resources and, in some cases, 
increased salaries and professional opportunities. 

8. Partici pation is expected and encouraged . This means shared 
decision-making; communication among all parties involved; 
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representation where individual participation is difficult. Each 
person should feel that he or she has had an opportunity to 
comment on innovations that will directly affect his or her work. 

These conditions provide guidelines for implementing computer- 
based instruction where it has been unused or under-used. The 
factors are applicable in almost any culture (Ely, in press) . 
Once the implementation has begun, other barriers emerge and must 
be considered seriously. 
Concluding Statement 

The use of the computer in educational settings is solidly 
established in the United States of America. The extent and 
nature of that use is not fully known but, where it is known, 
studies of computer-using teachers indicate that the most frequent 
use is word processing and the least for integrated subject-matter 
instruction. Most students in most U.S. elementary and secondary 
schools have some access to computers, but usually on a very 
limited basis. The most frequently taught course using computers 
is the course about computers (computer "literacy") . Computers are 
probably adopted by many schools as symbols of modernization and 
change ("social" and "catalytic" rationales) . There is a genuine 
desire to adopt computer use in many schoo s, but the conditions 
for implementation are not always present. There is no national 
plan or strategy for diffusing this innovation or for gaining its 
acceptance for instructional purposes in the schools and 
universities of the United States of America. Meanwhile, computer 
enthusiasts (such as those attending the ADCIS conference) are the 
primary carriers of information and serve as resource people to 
those who have much to learn before the "Nirvana" of computer use 
arrives . 
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